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of contact lens papillary conjunctivitis and allergic eye disease Field of
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conpositions conprising panthenol 5 or dexpanthenol and their use for the
prevention and/or treatnent of contact lens papillary conjunctivitis,
mechani cal traunma and friction-induced eye di sease and allergic eye
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all types of contact lenses i.c. hard or polymethyl methacrylate (PMMA) lens wear, rigid gas
permeable lenses, soft lenses and also silicone hydrogel contact lenses. The condition results in
15 acute patient discomfort, intolerance to contact lens wear, itching, mucus discharge, excessive
movement of the lens on the eye and deposits on the lens. Often lens wearers are required to
reduce the wearing time of lenses to reduce the frequency of symptoms but left unmanaged the
condition ultimately leads to drop outs from lens wear. The incidence of the condition is reported
to range from 1.0 to 18.0% depending on the type (soft, rigid gas permeable or silicone
20 hydrogel), mode (daily wear or extended wear) and frequency of replacement of lens wear (daily

replacement or weekly or monthly).

Contact lens papillary conjunctivitis is considered to be caused by either or both
mechanical irritation or inflammatory reaction. The mechanical aetiology is assumed to derive
from a combination of a lack of surface lubrication, friction and surface irregularities of the

25 contact lens. Deposits on the lenses can also cause mechanical irritation. The inflammatory
reaction or allergic aetiology is usually related to deposits that build up on the lenses, for
example the lens wearer’s own lipids, proteins, preservatives in the contact lens solutions that

build up on the lens, environmental allergens that build up on the lens, and possibly reaction to
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an ideal solution. Avoiding an initial episode would therefore be desirable.

Existing methods of treatment of both contact lens papillary conjunctivitis and allergic
eye disease using eye drops, for example the application of steroids, are hampered by the effect
25 of the eye to quickly drain off tears. There remains therefore a significant challenge in treating

the above conditions safely, conveniently and cost-effectively.

Dexpanthenol is known as a B vitamin having a preservative effect but not as a treatment

for contact lens papillary conjunctivitis and allergic eye disease.

US 2005/0164979 describes use of a composition containing a combination of panthenol

30 or dexpanthenol and hyaluronic acid and/or hyaluronate for the treatment of various



5 of panthenol in conmbination with hyaluronic acid |leads to rapid
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The subj ?ﬁ invention conprises the surprising effect of dexpanthenol (an
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Summary of the invention

The subject invention comprises the surprising effect of dexpanthenol (an alcohol form of
the dextrorotatory isomer of pantothenic acid). The inventors have surprisingly found that when
dexpanthenol (an alcohol form of the dextrorotatory isomer of pantothenic acid) is included in

25 preparations applied to the eye, it reduces the occurrence of either or both of papillae on the
upper tarsal conjunctiva and signs of redness of the eye. In particular, the inventors have found
that a contact lens care solution containing dexpanthenol in which the contact lens is soaked

prior to being fitted to the eye of the subject reduces the occurrence of these symptoms.
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20 dexpanthenol is washed away. Another advantage is that dexpanthenol can be used in a contact

care solution or directly applied to the contact lens so as to be administered to the eye via the
contact lens when fitted. . This means that the likelihood of dexpanthenol being drained away by
tears that may occur via other modes of administration is reduced. Dexpanthenol may then be
slowly absorbed into to relevant area, particularly the upper tarsal conjunctiva of the upper eyelid

25 whilst fitted to the eye.

In preferred embodiments, the invention is directed to a subject first assessed as being in
need of treatment for contact vlens papillary conjunctivitis . In another embodiment the subject is
first assessed as being in need of treatment for mechanical trauma and friction-induced eye
disease and/or or allergic eye disease such as allergic conjunctivitis or vernal conjunctivitis.

30 Alternatively, the subject is first assessed as being at risk of developing any of these conditions
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the eye during wear. The concentration of dexpanthenol in the care solution may be from 0.001

to 10% by dry weight. In specific embodiments it is between 0.01 to 5% and 0.1 to 1% by dry
weight. Preferably it is about 2% by dry weight. In another embodiment, the solution is an

30 aqueous solution, which is isotonic.



251 n a further enbodi nent, the conposition or care solution consists of
dexpant henol, water and optionally salt and/or buffer, wherein the
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preferably contact |ens papillary conjunctivitis, conprising adm nistration
of a 30 therapeutically effective anountéof dexpanthenol, optionally in a
pharmaceutical conposition or WO 2012/ 000055PCT/ AU2011/ 000827 7 cont act

lens care s %Ut On ag%(g{e??ﬁt%,gp]e COI$ OSI OnTQl'e c%eéoﬁ&%ofn% n C§&EH€§ Eab%b? O%oﬁﬁgtat €s

to the use & I've anoun expant heno t he
pr event ésgehtiallyloPond dctiat komponzht ﬁtmq:r@renmmr andadr treatmient bf bner peyei dfl cantact

conjunctiviti mechanj cal traume and fri n d eye diseas

al | er gi @%9@‘@1’% &QUENCUy ISy w%%gm%@féﬁgoﬁé‘ﬁ% ﬁ?{? %‘Eﬁ‘i‘f‘h %&Ia\ﬁlﬂ 1
5The pr&zedileatd) ke heddctiVe Y Sokphi@fierd]. ARahRRpEHidatioh “CoBRSIskdntially bf’
contact 'l ens care solution for use in the prevention and/or treat ment of

one &r means that thecmempesitipmprscopiast lepsgage wé}moaﬁeqqrwg fosthe ipveptigh cORfAINS X8 ng  and
P11 Ct! Ofkid HRE BlariibCotoaiABRA Bih (B HeflioRMRy 88 Sther BbR hétfva RloipeRatsaCt

| ens papillary®conjunctivi | bed "above in any of the enbodi nents
of the swhansdltsand biiffereinmqesmasolutirent i on al so rel ates to the use of a
t herapeutically effective anount of dexpanthenol for the manufacture of a

medi cament f th t i,on Qﬂg( t K 4HVE Ry fuelEAct
| ens papi |l alcf)'y '}?o%%?]c |§v !tﬂ%s glrln(%a {EQH%%HS riction-induced eye

di seaseingludeld pregireatioy. eSuitabbapmseryntwée mhidy ln;ondlmmum shloride,pFhlpgheyidine,

oot npebmE B hel SBRerHgR bual SirEEr Bl FRERAERR WD,

| ens papirkdrPdkilleaqnithe st hsvad activereaipotienof the aimp)samd of caretsblotion suitabledorye
di sease or allergic eye dlsease pr ef rabI onta

g | ens (g Ll ar%w1
conj uncthewirevegtionprtredtment pf ong OE MG leaf pppilary Fonjup H%b*s MEPRiRhyi ng
an acti ye | nOr L GO idd8Eed 8 distase, and allerglc eye disease. In an alternative embodiment

the composition or care solutions described above do not include a preservative, ie, are

15 preservative-free.

Preferably, the pharmaceutical composition according to the present invention is
formulated for topical administration. Preferably, the composition of the present invention is in a
form suitable for administration to the eye e.g. an eye drop, a spray or by release from a soft
contact lens. In the case of the contact lens the active is either coated on the surface of the lens or

20 absorbed into the matrix of material of the lens.

The present invention also relates to the use of a composition or contact lens care solution
containing dexpanthenol in the prevention and/or treatment in a subject of one or more of contact
lens papillary conjunctivitis, mechanical trauma and friction-induced eye disease and allergic eye

disease, preferably contact lens papillary conjunctivitis.

25 . In a further embodiment, the composition or care solution consists of dexpanthenol, water

and optionally salt and/or buffer, wherein the composition is isotonic.

The present invention also relates to a method of preventing and/or treating contact lens
papillary conjunciivitis, mechanical trauma and friction-induced eye disease or allergic eye
disease, preferably contact lens papillary conjunctivitis, comprising administration of a

30 therapeutically effective amount of dexpanthenol, optionally in a pharmaceutical composition or



the prevention and/or treatnment of one or nore of contact |ens papillary
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The present invention also relates to the use of an ophthalmic device containing
dexpanthenol in the prevention and/or treatment of one or more of contact lens papillary
conjunctivitis, mechanical trauma and friction-induced eye disease or allergic eye disease,

25 'preferably contact lens papillary conjunctivitis, such as described above. Such an ophthalmic
device may be an ocular insert intended for application between the eyelids and sclera from

which dexpanthenol may be released into the eye, such as a contact lens.

The present invention also relates to a method of making an ophthalmic device for the

prevention and/or treatment of one or more of contact lens papillary conjunctivitis, mechanical



present invention also provides a method for producing an opthal mc device
conpri sing dexpanthenol including the step of contacting the device with a
conposi t i wGobsdsng 30 dexpant henol for a tine suffi cipefiathei1/000827
dexpant hanol to be absorbed into the matrix of the device. Preferably the
device is a contact |lens. The present invention also provides an ophthalmc
device WO 2012/ 000055PCT/ AU2011/ 000827 9 coated with dexpanthenol or an
opht hal m ¢ device conprising dexpant heno8. According to these aspects of
Ehe |tnvent|]9n t he ophthal m c device is suitable for prevention and/or
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Embodiments of the invention in which the dexpanthenol is released from an ophthalmic

15 device are advantageous in that the device (such as a contact lens) maintains the solution in
contact with the eye-lid every time the wearer blinks, as opposed to eye drops or a spray which

may be relatively quickly drained off the eye by the normal tear action. Without being bound by

any particular mode of action it is believed that dexpanthenol is absorbed into the matrix of the
device or coated onto the surface of the device when soaked in the care solution. Dexpanthenol

20 can then be absorbed from the contact lens into the treatment area (ie, upper tarsal conjunctiva of

the upper eyelid).

The present invention also relates to an ophthalmic device comprising dexpanthenol.
Preferably the ophthalmic device is a contact lens. In this embodiment the dexpanthenol is

absorbed into the matrix of the device or coats the surface of the device.

25 The present invention also provides a method for coating an ophthalmic device with
dexpanthenol including the step of contacting the device with a composition including
dexpanthenol for a time sufficient to coat the device. Preferably the device is a contact lens. The
present invention also provides a method for producing an opthalmic device comprising
dexpanthenol including the step of contacting the device with a composition including

30 dexpanthenol for a time sufficient for dexpanthanol to be absorbed into the matrix of the device.

Preferably the device is a contact lens. The present invention also provides an ophthalmic device



and/ or hyal uronate. In another enbodi ment, the conposition or care solution
al so has no peptide 20 conponent, in particular no canpsine. In another
enbodi menko 2bf¥oegsPOsi tion or care solution has no hexagrui6i1/000827

di i set hi onat e, pol yhexani de hydrochl ori de, chl orhexidine digluconate or

met hyl sul phonyl met hane. In a further embodi ment, the conposition or care
sol ution has no natural oils, or conpounds found in natural oils (e.g.
l'inal ool oil, a-terpineol oil, hi nokitio®). In another enbodinment, the
conposition or care solution has no alcohol (e.g. a diol, such as a 25
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and a | abel or package insert with instructions for use.
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when us in a metho the i nvention nentioned above, the kit itﬂacll udi ng:
pthalmic

or allergic eye disease, preferably contact lens papillary conjunctivitis by treating an o
device with a compoesition including dexpanthenol. The present invention also provides a method
of prevention and/or treatment of one or more of contact lens papillary conjunctivitis,
10 mechanical trauma and friction-induced eye disease or allergic eye disease, preferably contact
lens papillary conjunctivitis, caused by the wearing of contact lenses by treating the contact lens

with a composition including dexpanthenol or a contact lens care solution.

In forms of the invention described by any of these embodiments, dexpanthenol is

essentially the only active ingredient of the composition or care solution. In one embodiment, the

15 composition or care solution is preferably without or free of one or more pro-inflammatory, anti-
inflammatory, wound healing, antibacterial (including = bacteriocidal and bacteriostatic),
antifungal, antiviral, antioxidant, antibiofilm and preservative-enhancing agents, and/or one or
more preservatives. In one embodiment, the composition or care solution has no hyaluronic acid
and/or hyaluronate. In another embodiment, the composition or care solution also has no peptide

20 component, in particular no camosine. In another embodiment, the composition or care solution
has no hexamidine diisethionate, polyhexanide hydrochloride, chlorhexidine digluconate or
methylsulphonylmethane. In a further embodiment, the composition or care solution has no
natural oils, or compounds found in natural oils (e.g. linalool oil, a-terpineol oil, hinokitiol). In
another embodiment, the composition or care solution has no alcohol (e.g. a diol, such as a

25 glycol). In a further embodiment, the composition or care solution has no vitamin(s) (e.g.
vitamins A and/or E). Preferably, the composition' excludes or is substantially free of any
preservative, hyaluronic acid and/or hyaluronate and any peptide component, in particular no

camosine.

In another embodiment there is provided a kit for use in a method of the invention

30 mentioned above, the kit including:



a contai ner hol di ng dexpant henol or pharmaceutical conposition or contact

| ens care solution of the invention; and 10a | abel or package insert with
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or nore further ingredients for the prevention and/or treatnent of one or
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l ens papillary conjunctivitis. 15Furtherl0aspects of the present invention
and further enbodi nents of the aspects described in the preceding
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and/ or prevented in accordance with the present invention (i.e. contact
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of example and with reference to the accompanying drawings.

Detailed description of the embodiments

Reference will now be made in detail to certain embodiments of the invention. While the

20 invention will be described in conjunction with the embodiments, it will be understood that the
intention is not to limit the invention to those embodiments. On the contrary, the invention is
intended to cover all alternatives, modifications, and equivalents, which may be included within

the scope of the present invention as defined by the claims.

One skilled in the art will recognize many methods and materials similar or equivalent to
25  those described herein, which could be used in the practice of the present invention. The present

invention is in no way limited to the methods and materials described.

As discussed above, it has been found that when dexpanthenol is included in

pharmaceutical compositions it reduces the occurrence of papillae on the upper tarsal



15 Simlarly, non-allergic conjunctivitis (i.e. pink eye) is a condition
that affects the white of the eye and accordingly, is a different condition
to the twpe0ixydesdi tion contenpl ated by the present i npegid@bti/000827 | N
addi tion, "mechanical trauma" and "friction-induced eye di sease" refer to
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to these conditions. Dexpant henol (also referred to as D pant henol,
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be trealipdoit 8yddiseabd. €r gi ¢ eye di sease or contact |ens papillary
conjunctivitis). It will be recognised that the treatnment nay inprove the
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condi tion, but may not proyide a conplete cure for the conditio
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0 a su not “recei ve the conposition.
Prevent prpadti@s not require that the condition or synptons are permanently

avoided. In addition, the term"prevention” is used in its clinical sense
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i nt er act®SA"Mth or effect on any cell or tissue in an aninmal body (e.g. a

human body) . L . . .
In addition, “mechanical trauma” and “friction-induced eye disease refer to conditions

affecting the inner eyelid and / or tarsal conjunctiva caused by foreign bodies (e.g. sand and grit),
20 microbial or chemical insult, particularly during contact lens wear. Wearing contact lens can also

lead to these conditions.

Dexpanthenol (also referred to as D-panthenol, bepanthen or panthenol) is the alcohol
analog of the dextrorotatory isomer of pantothenic acid (vitamin Bs) and belongs to the group of

water-soluble vitamins.

25 The terms “treating” or “treatment” refer to administering to a subject a therapeutically
effective amount of a composition containing dexpanthenol, such that the subject has an
improvement in the condition to be treated (e.g. allergic eye disease or contact lens papillary
conjunctivitis). It will be recognised that the treatment may improve the condition, but may not

provide a complete cure for the condition.



20The term "ophthal m c device" refers to an object that resides in or on
the eye. The device nmay provide optical correction or may be cosnetic.

Opht hal mywgodew@esssi ncl ude but are not limted to soft eewiashil@eees,
i ntraocul ar | enses, overlay |enses, ocular inserts, punctual plugs, and

optical inserts. The preferred ophthal mc devices of the invention are
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The term “pharmaceutical composition” refers to a composition comprising
15 dexpanthenol, which is dispersed in a pharmaceutically acceptable carrier. The composition may
further include one or more additional excipients, such as diluents, emulsifiers, buffers,

stabilizing agents, binders, fillers, and the like.

The term “active” refers to a material that has interaction with or effect on any cell or

tissue in an animal body (e.g. a human body).

20 The term “ophthalmic device” refers to an object that resides in or on the eye. The deyice
may provide optical correction or may be cosmetic. Ophthalmic devices include but are not
limited to soft contact lenses, intraocular lenses, overlay lenses, ocular inserts, punctual plugs,
and optical inserts. The preferred ophthalmic devices of the invention are contact lenses, in
particular soft contact lenses, made from silicone elastomers or hydrqgels, which include but are

25 not limited to silicone hydrogels, and fluorohydrogels. The ophthal.mic devices may be “single-

use” devices e.g. single-use or daily contact lenses.

The term “administering” or “administration” means placing the dexpanthenol
composition or ophthalmic device containing dexpanthenol onto the surface of the eye, or in the
eye, of a subject. Typically such a device (e.g. a soft contact lens) is in contact with the anterior

30 surface of the subject's eye for 8 to 16 hours daily. Alternatively, the dexpanthenol may be
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As used herein, except where the context requires otherwise, the term "comprise" and

variations of the term, such as "comprising", "comprises” and "comprised”, are not intended to

10 exclude further additives, components, integers or steps.

The pharmaceutical composition of the present invention may be an ophthalmic
composition, which is a composition suitable for administration to the eye. Examples of
ophthalmic compositions according to the invention are suspensions, ointments, gels, sprays,
sustained release formulations or solutions suitable for application as an eye drop. The

15 composition may be applied directly to a contact lens or otherwise be a contact lens care solution
in which the contact lens is soaked, prior to being fitted to the subject’s eye. Without being
bound by any particular mode of action, it is believed that that this would allow for the active
that may be absorbed onto the matrix of the contact lens or coated onto the surface of the contact
lens, then slowly released into or onto the treatment area, particularly the eyelid and/or upper

20 tarsal conjunctiva, once fitted to the eye.

Aqueous solutions (including those released from soft contact lenses) are generally
preferred, based on ease of formulation, as well as a subject's ability to easily administer such
compositions by means of instilling one to two drops of the solution in the affected eyes. In the
case of contact lenses, the administration of the solution is simplified in that the contact lens and

25 the solution are applied in the one step. However, the compositions may also be suspensions,
viscous or semi-viscous gels, or other types of solid or semi-solid compositions, or those

appropriate for sustained release.

In the case of a spray, the composition may be applied to the inside of the eyelid (the
patient turning their eyelid inside-out to allow application of the spray). The pharmaceutical

30 composition of the present invention may also be applied as a solution whereby soft contact
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10 Wixch'O)E)ypchgplyijllstarch, cellulose and its derivatives and also other synthetic products, such as

polyvinyl alcohol, polyvinylpyrrolidone, polyvinyl methyl ether, polyethylene oxide, preferably
cross-linked polyacrylic acid, such as neutral Carbopol, or mixtures of those polymers, naturally-
occurring phosphatide, for example, lecithin, or condensation products of an alkylene oxide with
fatty acids, for example polyoxyethylene stearate, or condensation products of ethylene oxide
15 with long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with partial
esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan mono-

oleate.

20 Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in admixture with a dispersing or wetting
agent, suspending agent and one or more preservatives. Suitable dispersing or wetting agents

and suspending agents are exemplified by those already mentioned above.

The composition according to the present invention may comprise at least one gelling

25 agent. Gelling agents suitable for use in pharmaceutical compositions are well known to those of
ordinary skill in the art and include, for example, xanthan gum and its derivatives, carbomer and

its derivatives, acrylate based copolymers and cross polymers, sodium polyacrylate and its

derivatives, cellulose and its derivatives, and starch and agar and their derivatives.

The selection of the gelling agent according to the present invention is important in

30 providing a clear gel.



esters derived fromfatty acids and hexitol anhydrides, for exanple
pol yet hyl ene sorbitan nono- ol eate. 20Di spersi ble powders and granul es

sui t abl e Wwenho@psati on of an aqueous suspensi on by thecgddizbii@ReRlk wat er
provide the active ingredient in adm xture with a dispersing or wetting

agent, suspendi ng agent and one or nore preservatives. Suitable dispersing
or wetting agents and suspendi ng agents are exenplified by those already
- mentioned above. The conposi tion accordi 18g to the present invention may
conprise at |east one gelling 25 agent. Gelling agents suitable for use in

phar maceut i cge &M@éﬂ deIfHpSagat@die tb e @Wpotifio Has Be Afadily Gitérativedyidne i N

the art and include, for exanple, xanthan gumand its derivatives, carboner
and i t ofdedinatskilkin tha@rtywh e minivenm o6 peneyimentation qnd rveﬂsdemePsfacterédu um

pol yacrléﬁ'o% 1eHSh iR hdk ViSh of B bﬂoﬂé@%%'f’&ﬁbteg%uﬂxg ggx}’i\tdn\ﬁﬁe d@ﬁfédst arch

and agar an el rﬁcgerl va ve’s the gelling
agent aﬁopdrﬁhsm@tlteqahbjmcpm:abmmposmamt lon is inportant in 30 providing a
clear gel. WD 2012/ 000055PCT/ AU2011/ 000827 15 The amount of gelling

agenf added £ pud et FRMARRIL b milF be RELLRT e PlbAER BihpORfarbr fed! NAry

ski | experinentati on, epend upon

f act or sinkéi@ion ifctude h@rﬁﬁtysdﬁhhrloeﬁ preseirvutives; Stabitiverk ma—tmmeemmqm!s demslcerts,t he
gel l'ing agent. and t he desired propert@es of , t.he ﬁ%g Rlnceut i cal corrp05| tion.
LS

Addi t i o¥avesterine agRnts,PH afsiingAgsnthEorsavERyaRd Yiseas MEAEE LSt i ca

conposi tion of the invention include tonicity enhancers, preservatives
st abi | i zer s,Fof he-ddfusingene¥Lthe pHNpréferabiymol mmlslogmnp&slmﬁbrsmmwaﬂly beH

adj usti ng a ents, co-sol vents and, vi scosi t a ent 5 t he
ad] ust risaful.oherkbofihe DEsE Solatipn shond by wﬁ%v%w@av%bﬁﬁn fbme%?gfo
espggp! FbeQin BsorS 68 dxlina skiflla teciriaBatigy pHai ned
W tﬁ?n%ﬁe"’?‘gﬁgﬁﬂﬂeg\k}gﬁg 6. d&g@o‘%?ﬁg Z)referlgﬂ? 7.2 to 7. %t %,'? w | |

be undethat u@@nlmtlbie pathsthe ogmlaromfanewswlplm ulwblermlf&r% mey, ke added, syehiasat i s
conpat | lg 18 Yid Q &1“1?1 Q&h@e aﬁﬂ"‘ feS ciitill hAR! Sdiunt bicaBbfatd UFRIS! dis&Bi¥mbde

added, ChE4% *BorT ¢ ac’d o?ae potassiumcitrate, citric acid,
sodi um é&letats (BEDRA)eand VRtiGis p&iosphahe buffers Gneluding E@TMinationd of NeCh K§1,ﬁﬂm EBRat e

buffers udi tio 1 2PO4)

and ni xwéﬂi@gi‘tﬂ’éinggfcp% rf@lx o%'lelf‘?gﬁtlh (}"% er%t%?ﬁgﬂ: usegﬁl cont ai nqu@_51

conqsnt EctctRSof of abEu NS EHA, 01,0 XFZLONDHPO,1 .1 g2 HRAKIH,PD, §/2g/Bind  KH2POA
2 g/ L. Ton| CI ty is adjusted if needed typically by tonicity

enhanC|ng agent s. be. of

ts.ma r. e ni
non-ionic ty ‘mﬁx‘a I“%tg bé]nelegerﬁ %t“t"?)lﬁ‘ By F")?[%Xﬁgh%%% aéflg d %ﬁqgén% fa" or
earth ngjka@ik,| BESE jofid GRd/BF nor- ibﬁw&&ﬁd’fmx&mpﬁéleﬂ-%md@mcn%@ﬁhanherﬁhe diledli NaBr
or NaCl, Na2SOf or boric acid. Non-ionic ton|C|ty (éa-ragﬁép ri‘i‘ e for
exanpl emetat eaear@ metal halidesy guch s for example, GaGly KBrpK B ﬂ& y%l or
dext r 03@ CorABHROMER. S0értfohRMNniRity teHﬁ'anQﬁlES&@ﬁts | 6B} ERfinplé, Curkay rgly@kdly
adj ust e th tonicity agents to approxi mate the osmotic pressure of nornal
| ac 20y nedrbitdlmnaimitol, propylene glycol, or dextrose. The aqueous solutions of the present invention

are typically adjusted with tonicity agents to approximate the osmotic pressure of normal

lachrymal fluids.

In certain embodiments, the compositions of the invention additionally comprise a
preservative. A preservative may typically be selected from a quaternary ammonium compound

25 such as benzalkonium chloride (N-benzyl-N-(Cs-C s-alkyl)-N.N-trimethylammonium chloride),
benzoxonium chloride or the like. Examples of preservatives different from quaternary
ammonium salts are alkyl-mercury salts of thiosalicylic acid, such as, for example, thiomersal,
phenylmercuric nitrate, phenylmercuric acetate or phenylmercuric borate, sodium perborate,
sodium chlorite, parabens, such as, for example, methylparaben or propylparaben, sodium

30 benzoate, salicylic acid, alcohols, such as, for example, chlorobutanol, benzyl alcohol or phenyl
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15 Other compounds may also be added to the compositions of the present invention to

increase the viscosity of the carrier. Examples of viscosity enhancing agents include, but are not
limited to: polysaccharides, chondroitin sulfate and its salts, dextrans, various polymers of the

cellulose family; vinyl polymers; and acrylic acid polymers.

The composition may be administered in any way that is deemed suitable by a person of

20 ordinary skill in the art. The pharmaceutical composition may be administered topically. The
composition of the invention may be administered in single or multiple doses and for any length

of time until the disease is either completely treated or until the desired level of treatment has
been achieved. The person of ordinary skill in the art will recognise that the dosage amount,
dosage regime and length of treatment will depend on factors such as, for example, the disease

25 type, the location of the disease and the health of the subject. In the case of a contact lens care
solution, the composition may be administered once a day (when the contact lens is applied).
Alternatively, the contact lens may be stored in the care solution (eg overnight) whilst not being
worn by the subject. In the case of eye drops, the composition may be administered every half

hour or hourly, up to, for example, eight times a day.
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phar maceutic conpositio
25 insert on or associated w1th the container. Suitable containers include, for example, bottles, vials,

syringes, blister pack, etc. The containers may be formed from a variety of materials such as
glass or plastic. The container holds dexpanthenol or a pharmaceutical composition which is
effective for treating the condition and may have a sterile access port (for example the container
may be an intravenous solution bag or a vial having a stopper pierceable by a hypodermic
30 injection needle). The label or package insert indicates that dexpanthenol or the pharmaceutical

composition is used for treating the condition of choice. In one embodiment, the label or package



effective for treating the condition and may have a sterile access port
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allergic eye disease, preferably contact lens papfllary conjunctivitis, and provide instructions for

use of the kit.

20 It will be understood that the invention disclosed and defined in this specification extends
to all alternative combinations of two or more of the individual features mentioned or evident

from the text or drawings. All of these different combinations constitute various alternative

aspects of the invention.

Examples

25 The present invention will now be more fully described with reference to the
accompanying examples and drawings. It should be understood, however, that the description
following is illustrative only and should not be taken in any way as a restriction on the generality

of the invention described above.



acconpanyi ng exanpl es and draw ngs. It should be understood, however, that
the description following is illustrative only and should not be taken in
any way agoaof®mbdsscti on on the generality of the inven d
above. WD 2012/ 000055PCT/ AU2011/ 000827 1%; The fol Fg\%mr}geltﬁgg?%g

provi de two exanpl es of conpositions of the invention. The conpositions
both contain dexpanthenol, buffer (NaOH HCl) and a tonicity agent (sodium
chloride), and Conposition 1 contains a 19 eservative (benzal koni um chl ori de
or al kyl di net hyl benzyl anmoni tun chloride), while Conmposition 2 is

(ot 5 Doxpant o3 B Sof too SO RS, Ot O IR U R AR Don0n

aI konitun Chloride 0.01%
NaO} 1/ Hesmpuisitions bethr cdnitainl dé&pamthenol, buffer (NaOH/HCl) and a tonicity agent (sodium

chloride),
alkyldimethylbenzylammonium chloride), while Composition 2 is preservative-free.

and Composition 1 contains a preservative (benzalkonium chloride or

5 : Composition 1: Topical drops
Ingredient Concentration (wt%)
Dexpanthenol 2%

Sodium Chloride 0.65%
Benzalkonium Chloride 0.01%
NaOH/HC1 pH 6-8
Purified Water q.s* 100

Composition 2: Unit dose preservative-free preparation

Ingredient Concentraﬁon (wt%)
Dexpanthenol 2%

Sodium Chloride 0.65%

NaOH/HCl pH 6-8

Purified Water g.s* 100

*quantity sufficient

To demonstrate the effect of the dexpanthenol, a study was conducted of about 800 patients. The
10 patients wore different types of contact lenses on a daily wear basis for a period of three months,
which had been soaked overnight in either a contact lens care solution without dexpanthenol (the
control group) or a care solution that contains dexpanthenol (such as Composition 1 or
Composition 2). The comfort of the lens wear was assessed subjectively by each patient, and the
incidence of contact lens papillary conjunctivitis or other eye disease was assessed by an

15 optometrist.’

It was found that, after a three month period, in the group using a composition with
dexpanthenol, no incidences of contact lens papillary conjunctivitis occurred, compared to the

control group (0% in eyes using contact lens care formulation with dexpanthenol (n = 239)



g.s* 100 Conposition 2: Unit dose preservative-free preparation |Ingredient
Concentration (W% Dexpanthenol 2% Sodi um Chl ori de 0.65% NaOH HC1 pH 6-8
Purified wéteiy@esss 100 *quantity sufficient To denonspigignbn@oghhect of
t he dexpant henol, a study was conducted of about 800 patients. The 10
patients wore different types of contact |enses on a daily wear basis for a
period of three nonths, which had been soaked overnight in either a contact
| ens care sol ution without dexpanthenol 20t he control group) or a care
solution that contai ns dexpant henol (such as Conposition 1 or Conposition
2). The confart..o | ens. tient,
and t he®9Raf e‘ﬂgb{ bf/" 188?’1?&‘3?‘& ﬁé&%“z‘ﬁ?ﬁ‘%g‘?@‘ﬁ@%ﬁ%g’g flfv(?é'? ésﬁﬁ%?o hgrsgbee

di seaserTma mdaatee #etheRymposition treated any existing disease and inhibited new disease.

It will be understood that the invention disclosed and defined in this specification extends
to all alternative combinations of two or more of the individual features mentioned or evident

5 from the text or drawings. All of these different combinations constitute various alternative

aspects of the invention.



15 optonetrist. It was found that, after a three nonth period, in the group
using a conposition wth dexpant henol, no incidences of contact |ens

papi | | ar yweoeiMeedssvitis occurred, conpared to the cont pel/AAnReHReldEY | N
eyes using contact lens care fornulation with dexpanthenol (n = 239) WO
2012/ 000055PCT/ AU2011/ 000827 20 conpared with 1.1%in eyes using contact

| ens care formul ati on wi t hout dexpant henol (n= 559)). This indicates that

t he conposition treated any existing di sHase and inhibited new di sease. It
wi || be understood that the invention disclosed and defined in this
specification extends to all alternat '@itguwbi nations of two or nore of the
I ndi vi dual features nentioned or eviden romthe text or draw ngs. All

of these different conbinations constitute various alternative aspects of

t he i nventli cfhe usp® D X ABOGGHPCIfeotiz0 amp @ 0d yanthendll inl S preventien andéorof a

t herapeutic LV . | IR the prevention and/ or

treat nent ofa&é gﬁ?\%‘géfgq%gﬁglegaﬁ plp I‘a%??éo o%lﬁsﬁg& z‘/glutlgr'tg'bi npa subj ect . 2.
The use of claiml in which a subject first assessed as being in need of

treatment Hf ofy SEQYrAthm! LESwWRRR'S .J)u%fe)ét RRPLABGEL Y Béiﬁg in need of treatment for

5 contact lens papillary conjunctivitis .

3. The use of claim 1 or 2 wherein panthenol is dexpanthenol.

4. The use of claim 3 in which the dexpanthenol is administered in the form of a

pharmaceutical composition in a form suitable for administration to the eye.

5. The use of claim 4, wherein dexpanthenol is the only active component in the

10 composition.
6. A contact lens care solution containing 0.001 to 10% by dry weight dexpanthenol.

7. A contact lens care solution according to claim 6, wherein dexpantheno! is present in an
amount of 0.01 to 5% by dry weight.

8. A contact lens care solution according to claim 7, wherein dexpanthenol is present in an

15 amount of about 2% by dry weight.
9. A solution according to any one of claims 6 to 8, that is aqueous and isotonic.

10. A solution according to any one of claims 6 to 9, which Dexpanthenol is the only active

component in the solution.

11. Dexpanthenol for the prevention and/or treatment of contact lens papillary conjunctivitis

20 in a subject.

12. A pharmaceutical composition for treatment of contact lens papillary conjunctivitis or
allergic eye disease comprising 0.001 to 10% by dry weight dexpanthenol.



3. The use of claim1l or 2 wherein panthenol is dexpanthenol. 4. The use of
claim3 in which the dexpanthenol is adm nistered in the formof a

phar maceuypGal2/deeiEeosi tion in a form suitable for adm nipgifagahbAmebgd7t he
eye. 5. The use of claim4, wherein dexpanthenol is the only active
conponent in the 10conposition. 6. A contact |ens care sol ution containing
0.001 to 10% by dry wei ght dexpanthenol. 7. A contact |lens care solution
according to claim®6, wherein dexpanthe®dl is present in an anmount of 0.01
to 5% by dry weight. 8. A contact lens care solution according to
claim?7, erein dex th oo 1 S ' Y% hy dry
vergnt . o170 BidrARe saEPG o B AR ol 12, AR WEkpalhg T ot
aqueous and dnaionni of abdid.2%Abysdrlyveiight amd thet id equgotsandrisoteme of clains 6 to 9,
whi ch Dexpanthenol is the only active conponent in the sol ution.

11. Dexpanthenol for the prevention and/or treatnment of contact |ens

papi | | ary 14.ohjcompositiint dcsordidigrio any oy efodlaims WD o2 0 3 2whiclh dsgrmhenliothe colyog27
22 13. A pharpmaceyiical c osition according to claim 12, wherein

dexpant henol 3¥e ¥y %%‘W?polsﬁgg'n amount of about 2% by dry wei ght and that is
aqueous and isotonic. 14. A conposition according to any one of clainms 12

or 13, whi.ch, de nt.henol is . i | Wy A
methd of 1k PRt Bk ah RpRtEnd sk ATl HF pleleddR SOBPRRER B corlott B
of contact |lefispapillaty doajunctivitij, by attherageiticallp gffectiva emapmtiof degiahthermilf ect i ve

anount of dexpanthenol, conprising th tep,of cantacting an _ophthal mc
device with %WWF‘&?‘M?P@?%%@RE‘H%@%WF“&? 1Wi‘ﬁl°§§8WF§§gt he device
to the eye. gexpanthenol and then applying the device to the eye.



